Micro-arc oxidation processes have several advantages and a high ability to be applied for corrosion protection to magnesium lithium alloys. The present study investigates the process design of micro-arc oxidation coated on an LZ91 magnesium alloy in an alkaline electrolyte. Coating thickness (t a ), corrosion resistance (R p ) and coating uniformity (t u ) are utilized as indices for surface characteristics. The salient effects of the three key process parameters: current density, coating time and electrical frequency, on surface characteristics are identified with the use of the Taguchi method and optimal analysis. The relationship between the coating thickness and the uniformity of the coating is established to control the MAO coating process. The major factor affecting the corrosion resistance of the coatings is the current density. The results show that the predicted values for coating thickness (t a ) and corrosion resistance (R p ) are in close agreement with confirmation experimental results. Therefore, the surface characteristics of MAO coated LZ91 could be designed through the Taguchi design of experimentation and related optimal analyses.
